Curcumin induces differential expression of cytoprotective enzymes but similar apoptotic responses in fibroblasts and myofibroblasts.
Excessive extracellular matrix (ECM) deposition and tissue contraction after injury can lead to esthetic and functional problems. Fibroblasts and myofibroblasts activated by transforming growth factor (TGF)-β1 play a key role in these processes. The persistence of (myo)fibroblasts and their excessive ECM production and continuous wound contraction have been linked to pathological scarring. The identification of compounds reducing myofibroblast survival and function may thus offer promising therapeutic strategies to optimize impaired wound healing. The plant-derived polyphenol curcumin has shown promising results as a wound healing therapeutic in vivo; however, the exact mechanism is still unclear. In vitro, curcumin induces apoptosis in various cell types via a reactive oxygen species (ROS)-dependent mechanism. Here we treated human dermal fibroblasts with TGF-β1 to induce myofibroblast differentiation, and compared the responses of fibroblasts and myofibroblasts to 25 µM curcumin. Curcumin induced caspase-independent apoptosis in both fibroblasts and myofibroblasts in a ROS-dependent manner. Oxidative stress leads to the induction of several antioxidant systems to regain cellular homeostasis. We detected stress-induced induction of heme oxygenase (HO)-1 in fibroblasts but not in myofibroblasts following curcumin exposure. Instead, myofibroblasts expressed higher levels of heat shock protein (HSP)72 compared to fibroblasts in response to curcumin, suggesting that TGF-β1 treatment alters the stress-responses of the cells. However, we did not detect any differences in curcumin toxicity between the two populations. The differential stress responses in fibroblasts and myofibroblasts may open new therapeutic approaches to reduce myofibroblasts and scarring.